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Significant subcontract support was provided by Mr. Wayne Walter and 
Mr, Lew Hayward of Pratt & Wliitney Aircraft (P&WA) , Government Products 
Division, under the direction of Mr. Frank Thompson. 

This report consists of nine volumes. Technical discussions of the 
program, results and Appendices A and B are presented in Volume I (NASA CR 
144866) u Appendices C through J are presented in Volume II through IX (NASA 
CR 144867-144874) which present the distortion analysis plots and the assoc- 
iated statistical functions used for t. ^ analyses. 


1. Report No. 

NASA CR- 144873 


2. Government Accession No. 


3. Recipient's Catalog No. 


Title and Subtitle F-15 Inlet/Cngine Test Techniques and 
Dlstorclon Methodologies Study 

Volume VIII - Cross Spectral Density Plots 


5. Report Date 
June 1978 


6. Pertorming Organization Code 


7. Author(s) 


8. Performing Organization Report No. 


C. H. Stevens, E. D. Spong, M. S. Hammock 


10. Work Unit No. 


9. Performing Organization Name and Addrejs 
McDonnell Aircraft Company 
McDonnell Douglas Corporation 
St. Louis, Missouri 63166 


514-54-04 


11. Contract or Grant No. 
NAS4-2364 


112. Sponsoring Agency Name and Address 


National Aeronautics and Space Administration 
Washington, DC 20546 
Supplementary Notes 


13. Type of Report and Period Coveret^ 
Contractor Report - Final 


14. Sponsoring Agency Code 


Program Monitor: Jack Nugent (NASA/Dryden) 

Technical Monitor; Harvey Neumann (NASA/Lewis) 


16. Abstract 


The Cross Spectral Density plots contained in this volume of the F-15 
Inlet/Engine Test Techniques and Distortion Methodologies Study were used in 
accomplishing the primary study goal of determining if peak distortion data 
taken from a subscale inlet model can be used to predict peak distortion 
levels for a full scale flight test vehicle. The results of this study are 
contained in the Technical Discussion, Volume 1 (NASA CR 144866), 


17. Key Words (Suggested by Authorfsl) 18! Distribution Statement 

Compatibility Scale Effects Unclassified - Unlimited 

Inlet/Englnc Compatibility Star Category; 07 

Reynolds Number 
Frequency Content 
Engine Effects 

IjLiibl 1 I ? V Aud f t ^ 

)1y. b'-curity ^ idiiii (ol tins report) 20. Security Classif (of this page) 21. No. of Pages 22. Price 

I L’nc l.tHS 1 1 led Uti c l.tss i t led 49 * 

*For sale by the National Technical Inform.ition, Springfield, VA 22161 











TABLE OF CONTENTS 


Section Page 

SUIIMARY 1 

APPENDIX I - CROSS SPECTRAL DENSITY PLOTS 3 

SUMMARY OF HIOT RESPONSE PROBES INVESTIGATED FOR CROSS-SPECTRAL 

DENSITY PLOTS 4 

DATA MATRIX TABLE 5 

CROSS SPECTRAL DENSITY PLOTS 8 


iii 


LIST OF ILLUSTRATIONS 


Figure Page 

I-l Cross Spectral Density Plots for M *.6, a*-10, S“10, 

WAT2-97.22 ? Q 

1-2 Cross Spectral Density Plots for M -.69, a— 8.5, 6-1C.5, 

WAT2-101.2X ° 11 

1-3 Cross Spectral Density Plots for M -.9, a«-10, 8"10, 

WAT2-106.3% ? 14 

1-4 Cross Spectral Density Plots for M -.94, a--8.9, 6-10.2, 

WAT2-107.1Z ? 17 

1-5 Cross Spectral Density Plots for Mq- 1.6, a--4, 6-0, 

WAT2-96.9Z 20 

1-6 Cross Spectral Density Plots for M -1.57, a— 3.6, 6-. 6, 

WAT2-89.3% ? 23 

1-7 Cross Spectral Density Plots for M -2.2, a— 2, 6-0, 

WAT2-65.0Z ? 26 

1-8 Cross Spectral Density Plots for M -2.2, a— 2, 6-0, 

WAT2-62.32: ? 29 

1-9 Cross Spectral Density Plots for M -2.2, a— 2, 8"0, 

WAT2-60.5% ? 32 

I-IO Cross Spectral Density Plots for M -2.2, a-0, a-0, 

WAT2-69.3% : 35 

I-ll Cross Spectral Density Plots for M -2.2, a-0, 6“0, 

WAT2-68.3% ? 38 

1-12 Cross Spectral Density Plots for M -2.21, a-.l, 6*. 2, 

WAT2-73.0% ? 41 

1-13 Cross Spectral Density Plots for M -2.5, a-0, 6-0, 

WAT2-63.1Z ? 44 

1-14 Cross Spectral Density Plots for M -2.5, a-0, 8-0, 

WAT2-62.8% ? 47 


iv 


SYMBOLS 


ALPHA 
ALT 
AVG 
b, B 

BYPASS 


Beta 

CIW 



DELTAS 


2.5H 


AP 

^2.5C 



FXT, FLIGHT 
FSCP 


Description Units 

Aircraft angle of attack degrees 

Altitude meters (feet) 

Average 


Radial Distortion Weighting factor 

Inlet bypass area sq. meters 

(sq. Inches) 

Aircraft angle of sideslip degrees 

Compressor Inlet (Fan) Variable Vanes . . . degrees 

Degree degree 

Fluctuating component of Individual probe 
pressure at the engine face 

Root mean square of fluctuating pressure . . kPa (PSIA) 


Inlet third ramp angle relative to the 

Inlet Reference Line degrees 

Fluctuating component of fan exit total 
pressure/engine stream kPa (PSIA) 

Fluctuating component of fan exit total 

pressure/fan stream kPa (PSIA) 


Spatial Distortion » _ 

f^^t2^max ' 

Flight test data notation 

Full Scale Cold Pipe (without engine) 
wind tunnel test data notation . . . 


FSE 

HZ 


I.D., IDENT 
Ka2» KA2 
K„, KTHETA 

u 

Kr. . KRA2 
^2 


Full Scale with Engine wind tunnel 

test data notation 

Hertz hertz 

Identification 

Fan distortion descriptor « Kg + b Kr^^ . . 

Circumferential distortion 

Radial distortion 


V 


SYMBOLS (Continued) 



Description 


Units 

BKRA2 

Radial distortion multiplied by radial 
distortion weighting factor 

• 


KC2 

High compressor distortion descriptor, . . 

• 


K6SP 

Circumferential distortion descriptor 
used to calculate the high compressor 
distortion descriptor 

• 


kPa 

Pressure, Klllopascals 

. Klllopascals 

M 

o 

Freestream Mach number 

• 


MACH 

Freestream Mach number 

• 


MAX 

Maximum 

• 


MIN 

Minimum 

• 


No. 

Number 

• 



Individual probe engine face steady 
state pressure 

. kPa 

(PSIA) 


48 probe averaged engine face steady 
state pressure 

kPa 

• 

(PSIA) 

^t25H 

Average high compressor face steady 
state pressure 

. kPa 

(PSIA) 

^0 

Freestream total pressure 

kPa 

(PSIA) 

PT2I 

Individual probe time variant engine 
face pressure 

. kPa 

(PSIA) 

PT2I, PI 

48 probe averaged time variant engine 
face pressure 

. kPa 

(PSIA) 

PI/PS 

Ratio of time variant to steady state 
48 probe averaged engine face pressure . . 



PSIA 

Pressure (Pounds per Square Inch Absolute) 

. PSIA 

Q. q 

Dynamic pressure 

kPa 

• 

(PSIA) 

Re . No . 

Reynolds number 

• 


RHO 

Inlet first ramp angle relative to the 
Inlet Reference Line 

. degrees 

RMS , rms 

Root mean square 

* 


Sec 

Second 

. second 


Vi 


SYMBOLS (Continued) 


Series VII 
Series VIII 

25H 

Tu 

W2 

WAT2 

WAT2 Design 

WAT2 Percent 

W25H 

WAT25H 

WAT25H Design 

WAT25H Percent 
a 


e 



^^25H 


P 


Description Units 

l/6th scale inlet wind tunnel test series 
data notation 

l/6th scale inlet wind tunnel test series 
data notation 

Engine face total temperature *K 

High compressor inlet (or fan exit) total *K 
temperature 

Turbulence 

Engine/Fan airflow <“/«=) 

Corrected fan airflow • W2/0^/6t2 kg/sec (LB/sec) 

Design corrected fan airflow 98.43 kg/sec 

(217 LB/sec) 


WAT2 divided by WAT2 Design x 100 

High compressor "irflow kg/sec (LB/sec) 

Correc ted hi gh compressor airflow 

W25H /et 25 jj/*t 25 H kg/sec (LB/sec) 

Design corrected high compressor airflow . . 24.69 kg/sec 

(54.44 LB/sec) 


WAT25H divided by WAT25H Design x 100. . . . 


Aircraft angle rf attack degrees 

Aircraft angle of sideslip degrees 

Inlet third ramp angle relative to the 

Inlet Reference Line degrees 

Correcte d ave rage engine face total 
pressure Pt 2/101 

Corrected_average engine face total 
pressure P[-„,„/101 

* *• Jll 


Inlet first ramp angle relative to the 

Inlet Reference Line degrees 

Standi^rd deviation of the instantaneous 

pressure kPa (PSIA) 


vii 


SYMBOLS (Concluded) 
Description 


Units 



a 

xy 


(T) 


Covariance 
X and y at 


of pressure data from probes 
lag time 


kPa (PSIA) 



(T-0) 


Covariance of pressure data from probes kPa (PSIA) 

X and y at lag time T >0 


Sto Corrected average engine face total 

temperature 1^2/288,15 

9t25H Corrected average high compressor face 

total temperature Tt25jj/288,15 . . . . 




vlll 



SUMMARY 


Recent emphasis on increased maneuverability requirements for fighter 
aircraft has necessitated an extensive engineering development effort be 
directed towards Inlet/englne compatibility. Inlet/engine compatibility must 
be assessed early in the aircraft development program to allow necessary 
inlet and engine design modifications to be defined and implemented at minimum 
cost Impact. This early assessment of inlet/engine compatibility is determin- 
ed by engine stability audits computed using inlet distortion levels from 
subscale inlet model data and engine sensitivities to inlet distortion. 
Therefore, the accuracy with which aubscale inlet model distortion levels 
predict flight test vehicle distortion levels is a crucial element in assess- 
ing inlet/engine compatibility. 

The primary goal of this distortion methodologies study was to determine 
if time variant distortion data taken from a subscale inlet model can pre- 
dict peak distortion levels for a full scale flight test vehicle. The data 
base used to accomplish this goal was collected in separate programs by MCAIR 
and NASA/Dryden. Subscale and full scale wind tunnel data were collected by 
MCAIR during the F-15 development program, and flight test data were collected 
by NASA/Dryden during the NASA F-15 Inlet/engine compatibility flight test 
program. This data base has a Mach number range of 0.4 to 2.5 and an angle 
of attack range from -10 degrees to +12 degrees. 

The primary objectives accomplished in meeting the overall program goal 
were to determine the effects on peak distortion of: (1) Reynolds Number/ 

scale, (2) engine presence and (3) frequency concent. In addition, the capa- 
bility of the P&WA stability audit system to predict engine stalls was 
evaluated, and the capability of Melick's procedure, Reference (1), to pre- 
dict peak time variant distortion levels was evaluated. Using the Pratt and 
Whitney Aircraft distortion descriptor, Kao* the data Indicate the following 
significant results for the F-15/F100 inlet/engine propulsion system. 

o Peak time variant distortion from subscale inlet model wind tunnel 
tests are representative of full scale flight test distortion. 

o The time variant pressure data of this study are random stationary 
data, thereby allowing valid statistical analyses to be conducted. 

o The effect of the engine presence on total pressure recovery, peak 
time variant distortion and turbulence level is small but favorable. 

o The Reynolds number/scale evaluation indicates a general trend of 
increasing total pressure recovery, decreasing peak time variant fan 
distortion and decreasing turbulence with Increasing Reynolds number/ 
scale. 

o The frequency content evaluation indicates that peak time variant 
fan distortion and turbulence increase with increasing filter cutoff 
frequency for all of the data evaluated in this study. 

o The capability of the Pratt & Whitney Aircraft stability audit system 
to predict engine stalls has been verified for both stall and non- 
stall flight test conditions. 


o Predictions of peak distortion values using Melick's procedure are 
accurate to 11.3 percent average error for fourteen data points 
having nominal turbulence levels and are accurate to 20 percent 
average error (the maximum error approaches 40 percent) for eight 
data points having high turbulence levels. 
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APPENDIX I 


CROSS SPECTRAL DENSITY PLOTS 


Presented herein are the cross spectral density (CSD) plots which have 
been generated for the same set of high response pressure probes as the 
cross-correlation function plots. The CSD plots and cross-correlation func- 
tion plots are used In the evaluation of Mellck's procedure which predicts 
most probable peak distortion values. 

The root mean square value of the fluctuating components Is presented on 
each plot. These values are obtained by Integrating the Cross Spectral Den- 
sity function for the mean square value across the frequency range of the 
CSD. 
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SUMMARY OF HIGH RESPONSE PROBES INVESTIGATED FOR 
CROSS-SPECTRAL DENSITY PLOTS 


FIGURE 

NUMBER 

DATA 

POINT 

IDENT. 

NO. 

* PART-POINT 

MODEL 

SCALE 

PROBES ANALYZED 

1 

5 

164-1 

l/6th 

L3R2 

L3R3 

L3R5 

2 

7 

421-10 

FLT 

L8R2 

L8R3 

L8R6 

3 

18 

157-5 

l/6th 

L3R2 

L3R3 

L3R5 

4 

19 

421-14 

FLT 

L1R2 

L1R3 

L1R6 

5 

43 

206-5 

l/6th 

L6R2 

L6R3 

L6R6 

6 

44 

414-2 

FLIGHT 

L6R2 

L6R3 

L6R6 

7 

60 

249-5 

l/6th 

L8R2 

L8R3 

L8R5 

8 

63 

385-2 

FSCP 

L1R2 

L1R3 

L1R6 

9 

65 

543-4 

FSE 

L8R2 

L8R3 

L8R5 

10 

66 

184-7 

l/6th 

L8R2 

L8R3 

L8R5 

11 

69 

413-12 

FSCP 

L8R2 

L8R3 

L8R5 

12 

70 

425-1 

FLIGHT 

L1R2 

L1R3 

L1R5 

13 

79 

227-7 

l/6th 

L5R2 

L5R3 

L5R5 

14 

81 

465-8 

FSCP 

L8R2 

L8R3 

L8R6 


*FOR FLIGHT DATA, THESE ARE FLIGHT-RUN NUMBERS 
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'C ” Closed 


**For flight test, these data are flight run numlicrs 


TABLE 1-1 
DATA MATRIX 
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’C ■ Qosed 

’For flight test, these data are flight-run numbers 


355-8 


528- 2 

529- 4 


425 2 


OPrt^2l-t 


TABLE 1-1 (Continued) 
DATA MATRIX 
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SERIES VII • NASA DATA STUDY 


DATA PART/ PCHNT IM'1 lOCNT ■ FRiQUCNCV RANQE « •■12000 H( 

THE SEGMENT START TIME WAS AT 22:11 S2 000 

■ANOW10TH • 12 2 Ht RECORD LENGTH • 10.0 SECONDS 


(a) Probas L3R2. L3R3 


TREOUENCV (Htl 


(b) Probes L3R2. L3R3 


PHASE ANGLE 
(DEGREES) 


FIGURE M 

CROSS-SPECTRAL DENSITY PLOTS FOR 
= 0.6, a - —10, Q = 10, WAT2 = 97.2% 




SERIES VII - NASA DATA STUDY 



DATA PART/rOINT 1M/1 lOENT t FNEQUENCV RANGE 12000 Ml 

THE SEGMENT START TIME WAS AT 22:11:B2 000 

BANDWIDTH ■ 12.2 Ht RECDRD LENGTH • 10.0 SECONDS 


MACH ALPHA 

OB -10 


BETA RHO DELTAS 

10 -SO 10B 


BYPABS WATS 

0.0 B72H 


CIW 

-11.7 



47 M > 10~* 


10* 10* 
FREQUENCY IHil 


47 54 E 10“* 


Vrms 


47 54 E 10~< 
\ Hi ' 


47.54 


10 ~* 

10 ® 


4) 54 E 10“^ 


(c) Probes L3R3. L3R5 


PHASE ANGLE 
(DEGREES) 



200 


(d) Probes L3R3. L3RS 


100 


-100 


-200 


FREQUENCY (Hi) 



FIGURE M (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 0.6, a = — 10, 0 = 10 , WAT2 = 97.2% 






SERIES VII - NASA DATA STUDY 


WAT2 


(•) Probes L3R2. L3R5 


FREQUENCY (Hll 


(f) Probes L3R2, L3R5 


PHASE angle 
lOEQREES) 


FREQUENCY (Hit 


FIGURE 1-1 (Concluded) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
M„ = 0.6, a = -10. B = 10. WAT2 = 97.2% 



FLIGHT - NASA DATA STUDY 


UWlOINAL PAGE IS 
OF POOR QUAUTYi 


MACH 

O.S9 


DATA FUQHT/ RUN 421/10 IDENT. 7 FREQUENCY RANGE • 4 — 2000 H* 
THE SEGMENT START TIME WAS AT 21 :09:24.S80 
BANDWIDTH* 4 0 Ht RECORD LENGTH ■ 1.0 SECONDS 


ALPHA 

-S.B 


BETA 

10.S 


ALT 

12143 (39B40I 


RHO 

o.a 


DELTAS 
10. B 


BYPASS 

0.0 


WAT2 
101 2% 


X 10^ 

Hz 


kPa^ 

Hz 


.951 


.713 


.475 


(i) Probes - L8R3/L8R2 



.238 


0.0 400 


800 1200 
Frequency (Hz) 


1600 2000 


CIW 

-B.813 


Phase Angle 
(degrees) 


(b) Probes - L8R3/L8R2 



Frequency (Hz) 


FIGURE 1-2 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = .69, a = -8.5, ^=10.5, WAT2= 101.2% 
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FLIGHT - NASA DATA STUDY 


MACH 

0.69 


DATA FUQHT HUN 421/10 lOENT. 7 FREQUENCY RANGE ■ 4 — 2000 Mt 

THE SEGMENT START TIME WAS AT 21:09:24 S80 

BANOWlOTH ■ 4.0 Ht RECORD LENGTH « 1.0 SECONDS 

ALPHA BETA ALT RHO DELTAS BYPASS WAT2 

-S.B 10.B 12143(39840) 0.6 10. S 0.0 1012% 


Hz 


10 ^ 




Frequency (Hz) 


Phase Angle 
(degrees) 


(d) Probes - L8R6/L8R2 



Frequency (Hz) 


FIGURE 1-2 (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = .69, a = -8.5, ;J=10.5, WAT2 = 101.2% 
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FLIGHT - NASA DATA STUDY 


# 

DATA FLIGHT RUN 421/10 lOENT. 7 FREQUENCY RANGE • 4 — 2000 Ht 

THE SEGMENT START TIME WAS AT 21:09:24 580 

■ANOWtOTH • 4.0 Hi RECORD LENGTH > 1.0 SECONDS 

MACH ALPHA BETA ALT RHO OELTA3 BYPASS WAT2 CIW 

0.S8 -t.S 10.8 12143(398401 0.6 10.5 0.0 101.2% -9.513 



Phase Angle 
(degrees! 


(f) Probes - L8R6/L8R3 



Frequency (Hz) 



FIGURE 1-2 (Concluded) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo =.69, a = -8.5. 0=10.5, WAT2= 101.2% 


13 





L3H2 ’L3B3 * ’ .0311 (PSIAI^ 
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47.54 ■ 10~* 


DATA PART. POINT 157 5 lOENT 18 FREQUENCY RANGE • 8-12000 Hi 
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10^ 10^ 
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10 
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0 8 
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10 8 
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00 
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nRHiii 
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:b:zzz7Zzzzz: 

issjszzozzi: 

ISSSSKK 
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HI 
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■ 

hhuii 

MIWi 


laMnsinnii 


■MIW 

1 


jg 

iBMaHMerCM 

BB 

HiBBisf 


bIhmi 

■ 

mil 


(b| Probes L3R2, L3R3 


PHASE ANGLE 
<0EGREESI 


0 2000 4000 8000 8000 10000 12000 14000 18000 

FREQUENCY (Hi) 


FIGURE 1-3 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 0.9, a = —10, p = 10, WAT2 = 106.3"/o 





SERIES VII • NASA DATA STUDY 



OAT* PART /POINT 1f7/> lOENT IS FAEQUENCV RANiTE • t- 12000 N> 

TNE (EOMENT STANT TIME WAS AT 20 OS 47 000 

BANDWIDTH • 12.2 Hi RECONO LENGTH « 10.0 SECONDS 


(c) Probes L3R2 


L3R5 


•■^•2' RMS 


(d) Probes L3R2. L3R5 


PHASE ANGLE 
tOEOREESI 


FREQUENCY (Hi) 


FIGURE 1-3 (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 0.9, a = —10, B = 10. WAT2 = 106.3% 
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(■) Probes S.3R3, L3R5 


(f) Probes L3R3. L3R5 


rHASe ANGLE 
lOEGREES) 


FIGURE 1-3 (Concluded) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 0,9, a = —10. B = 10, WAT2 = 106.3% 
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FLIGHT - NASA DATA STUDY 


DATA rUOHT RUN 421/14 lOCNT. 19 FREQUfNCY RANGE • 4 — 2000 Hx 

THE SEGMENT START TIME WAS AT 21:10:07.140 

BANOWlOTH • 4.0 Hi RECORD LENOm >1.0 SECONDS 


DELTAS 

10.8 


WAT2 

107.1% 


ALT 

13402 (430701 


(o) Probts - LI R3/L1 R2 


®LIR3®L1R2* <082 (KPi)‘ 00854 (FSIAI 


800 1200 
Frequency ',Hz) 


lb) Probes - LI R3/L1R2 


Phase Angle 
(degrees) 


Frequency (Hz) 


FIGURE 1-4 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo».94, a«-8.9, 0»1O.2, WAT2 - 107.1% 
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FLIGHT - NASA DATA STUDY 


DATA FUQHT/ NUN 421/14 lOENT. 1» MEQUENCY RANGE ■ 4 — 2000 Hi 
THE SEGMENT START TIME WAS AT 21:1S:07.140 

BANDWIDTH • 4.0 Ht RECORD LENGTH « 1.0 SECONDS ] 


ALPHA BETA ALT RHO 

-S.9 10.2 13402(439701 1.0 


OELTA3 BYPASS WAT2 

10.B 0.0 107.1% 


CIW 


-S.OOO 


X 

1 


\p 

*2* RMS _s 

X 10° 

Hz 




Phase Angle 
(degrees) 



Frequency (Hz) 


FIGURE 1-4 (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo».94, a»-8.9, |3 = 10.2, WAT2= 107.1% 
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THE SEGMENT START TIME WAS AT 21:19:07.140 

SANOWlOTH ■ 4.0 Hi RECORD LENGTH ■ 1.0 SECONDS 


ALPHA BETA ALT RHO 0ELTA3 BYPASS 

-8.9 10.2 13402(439701 1.0 10.S 0.0 


WAT2 

107.1% 


CIW 

-S.OOO 




Hz 


X 10- 




Frequency (Hz) 


Phase Angle 
(degrees) 


(f) Probes - LI R6/L1 R2 



Frequency (Hz) 


FIGURE 1-4 (Concluded) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = .94, a = -8.9, /3 = 10.2, WAT2 = 107.1% 
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SERIES VIII - NASA DATA STUDY 


DATA PART/POINT 2M/B lOENT 43 FREQUENCY RANGE • E-IEDOO Hi 

THE SEGMENT START TIME WAS AT 03:30:0# 000 

SAN0W10TH • 12.2 Hi RECORD LENGTH « 10.0 SECONDS 


0ELTA3 
13 S 


WAT2 

B# S% 


(a) Probes L6R2. L6R3 




FREQUENCY (Hi) 


(b) Probes L6R2. L6R3 


PHASE ANGLE 
(DEGREES) 


FREQUENCY (Hi) 


FIGURE 1-5 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 1.6, a = — 4, 3 = 0 , WAT2 = 96.9' 


i 

L 


I 





SERIES VIII • NASA DATA STUDY 


DATA PART/WNT 2M/B lOSNT 43 MBQUCNCV NANQE • B- 12000 Ht 
THE SEGMENT STANT TIME WAS AT 03 :30:0« 000 
BANDWIDTH* 12 2Ht AECORC lENOTH • 10.0 SECONDS 


DELTAS 
13 B 


(c) Probes L6R2. L6R6 


0«OSIKPi| 2. 0013miA|2 


FREQUENCY IHil 


(d) Probes L6R2, L6R6 


PHASE ANGLE 
(DEGREES) 


FREQUENCY (HO 


FIGURE 1-5 (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
M« = 1.6. a =-4. 3=0, WAT2 = 96.9«^o 
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SERIES VIII • NASA DATA STUDY 



DATA PART/POINT 2M/t IOENT 43 FRCQUENCV RANGE >•- 13000 Hi 

THE SEGMENT START TIME WAS AT 03:30:0« 000 

BANDWIDTH ■ 13.2 Hi RECORD LENGTH • 10.0 SECONDS 


DELTAS 

13.B 


(•) Probes L6R3. L6R6 


(f) Probes L6R3. L6R6 


PHASE ANGLE 
lOEGREESI 


13000 14000 16000 


FIGURE 1*5 (Concluded) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 1.6, « = -4, |3 = 0, WAT2 = 96.9^ 



FLIGHT - NASA DATA STUDY 


DATA PUaHT/NUN 414/2 IDENT. 44 FREQUENCY RANGE • 4 — 2000 Hi 

THE SEGMENT START TIME WAS AT 20:1S:46 820 

BANDWIDTH ■ 4.0 Hi RECORD LENGTH > 1.0 SECONDS 


MACH 

ALPHA 

BETA 

ALT 

RHO 

0ELTA3 

BYPASS 

WAT2 

CIW 

1.87 

-3.6 

0.6 

17167 (S6290) 

-2.3 

13.7 

0.0 

89.3% 

-20.60 


<D 


47.6| 


(a) Probes - L6R3/L6R2 


4% 

35.6 

X 10“ 


Hz 

23.8 

/ 

1 

\h, / 

11.9 ' 

i 



0.0 400 800 1200 1600 2000 

Frequency (Hz) 


Phase Angle 
(degrees) 


(b) Probes - L6R3/L6R2 



Frequency (Hz) 


o 


FIGURE I-6 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo *1.57, a»-3.6, ^ = 0.6, WAT2 = 89.3% 




FLIGHT - NASA DATA STUDY 


DATA FUOHT/ RUN 414/2 lOENT. 44 FREQUENCY RANGE « 4 — 2000 Hi 

THE SEGMENT START TIME WAS AT 20:16:46.820 

SANOWlOTH ■ 4.0 Hi RECORD LENGTH « 1.0 SECONDS 

MACH ALPHA BETA ALT RHO DELTAS BYPASS WAT2 CIW 

157 -3. a 0.6 171S7(B6290I -2.3 13.7 0.0 89.3% -20.60 


(c) Probes ■ L6R6/L6R2 




o 


24 


FIGURE 1-6 (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo » 1 .57, a » -3.6, p = 0.6, W AT2 = 89.3% 





FLIGHT - NASA DATA STUDY 


MACH 

1.57 


DATA FUQHT/ RUN 414/2 lOENT. 44 EREQUENCY RANGE » 4 - 2000 Hi 

THE SEGMENT START TIME WAS AT 20;1S:4«.820 

8ANOWIOTH « 4.0 Ht RECORD LENGTH • 1.0 SECONDS 

ALPHA BETA ALT RHO 0ELTA3 BYPASS WAT2 

_3.S 0.6 17187(56290) -2.3 13.7 0.0 89.3% 


(AP 


t2 RMS 


1Q5 


Hz 



19.0f 


(f) Probes - L6R6/L6R3 


14.3 


9.51 


4.75 


0.0‘ 


: !li 
I'll 


®L6R6 OL6R3 ’ 2629 (KPi)2 .00563 (PSIA)2 


ri 




0.0 


400 


J- 

800 1200 
Frequency (Hz) 


1600 2000 


Phase Angle 
(degrees) 


(f) Probes - L6R6/L6R3 



Frequency (Hz) 


CIW 

-20.60 


FIGURE 1-6 (Concluded) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo =1.57, a«-3.6, (3 = 0.6, WAT2 = 89.3% 
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SERIES VIII - NASA DATA STUDY 


DATA AAAT/POINT 24t/B IDENT 60 MEQUENCV RANGE • 6-12000 Ht 

THE SEGMENT START TIME WAS AT 06:16 69 000 

9ANOWIOTH • 12.2 Hi RECORD LENGTH • 10 0 SECONDS 


DELTAS 
2S 0 


(a) Probes L8R2. L8R3 


FREQUENCY (Hi) 


(b) Probes L8R2, L8R3 


PHASE ANGLE 
(DEGREES) 


FREQUENCY (Hi) 


FIGURE 1-7 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2, a = _2, (3 = 0, WAT2 = 65.0% 







SERIES VIII • NASA DATA STUDY 


DATA AANT/AOINT 24f/B lOINT tO FRfQUCNCV RANOC 
THE SCOMINT START TIME WAS AT OS IS St 000 
■AN0W10TH> 12.2 Hi RECORD LENOTH • 10 0 SCCOMDS 


(c) Probes L8R2. L8R5 


LSR2 ’L8RB * "M (KPil*. 0024 (fSIAI* 


FREQUENCY IHi) 


(d) Probes L8R2, L8R5 


PHASE ANGLE 
IDEGREESI 


FREQUENCY (Hi) 


FIGURE 1-7 (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2, or = —2, 3=0. WAT2 = 65.0% 


illMIIMHiMirr Nl 

irni'fDTMiii VI? 

HMlimil III! 

|ll!lli)1!f 

i!:]i'’invn[r I'l; 

i Itill .!! 

ii'.' i:!r,iiv:,. i' ,i. 

.Lililli'i 

» ilLICi l.'t 


..iiiiiiniiiiil 

li 'III' ll!l : 




SERIES VIII - NASA DATA STUDY 


DATA PART/POINT 24R/B lOENT <0 EREQUENCV RANQE > riEOaO Hi 

THE SEGMENT START TIME WAS AT 0S1S BS 000 

SANOWtOTH • 12.2 Hi RECORD LENGTH • 10 O SECONDS 


BYPASS 
0774 1120 01 


(a) Probes L8R3, L8R5 


FREQUENCY (Hll 


(f) Probes L8R3, L8RS 


PHASE ANGLE 
IDEOREESI 


FREQUENCY IHtI 


FIGURE 1-7 (Concluded) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Wo = 2.2. Q = -2. (3 = 0, WAT2 = 65.0<>/o 



FSCP • NASA DATA STUDY 



DATA ^ART/AOINT 3M/2 lOCNT *3 ^RtOUINCY RANOC • 4 • 2024 Hi 

THC SEOMINT START TIME WAS AT 01:2t:1t 000 

SANOWIOTH ■ 7 S Hi RECORD LENGTH • 13.0 SECONDS 


0ELTA3 

2B0 


(a) Probos L1R2. L1R3 


“L1R2 "L1R3 • 0086 IWIAI* 


FREQOENCY (Hu 


(b) Probes L1R2, L1R3 


PHASE ANGLE 
lOEGREESI 


FREQUENCY (Hil 


““ 

I 


! ^ 






. i 


.. - 

i 


in 

riri 


t 


i 

• t 


mm 


■ 




! 1 


i\ 


FIGURE 1-8 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mq = 2.2, a - —2, 3 = 0, WAT2 = 62.3% 






FSCP - NASA DATA STUDY 


DATA MRT/AOiNT 3M 2 IDfNT C3 MIOUCNCV RAMOf • 4 ■ 3034 H> 

TMf tCOMINT START TIMS WAS AT 013S It 000 

■ANOW10TH ■ 7 S Ml RfCORD LCNOTH • 13 0 SCCONOS 


OELTA3 SVRASS 

3B0 077SI130 1I 

(c) Probes L1R2, L1R6 


FREQUENCY IHil 


(d) Probes L1R2, L1R6 


fhase angle 

lOEOREESI 


FREQUENCY (Htl 


FIGURE I-8 (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2. a = — 2, 3=0, WAT2 = 62.3% 






FSCP - NASA DATA STUDY 


FntOOf NCV RANOC • 4 — 2024 H< 


OCLTA3 

2i0 


(•) Probes L1R3, L1R6 


FREQUENCY IHlI 


(f) Probes L1R3. L1R6 


FHASE ANCLE 
lOEGREESI 


FREQUENCY (Hi) 


FIGURE I-8 (Concluded) 
CROrS-SPECTRAL DENSITY PLOTS FOR 
M„ = 2.2. a = -2, B =0, WAT2 = 62.3«'( 






FSE- NASA DATA STUDY 


DATA PART/M»NT S43/4 IDiNT rwiQUEMCV NANOE • 4 • 2024 Hi 

THE EEQMENT STAHT TIME WAS AT 23 12 07 000 

BANDWIDTH > 7 • Hi RECOND LENGTH • 13.0SECDNDS 


WAT2 
SO B% 


10 DELTAS BYPASS 

10 24 S 0223 134 SI 

(a) Probes L8R2. L8R3 


LER2 '’LSR3 * (KPil* .0181 IPSIAI^ I 


FREQUENCY IHtI 


(b) Probes L8R2. L8R3 


PHASE ANGLE 
lOEGREESI 


FREQUENCY (Hil 


FIGURE 1-9 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2, Q=—2, 0=0, WAT2 = 60.5»/o 
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FSE- NASA DATA STUDY 


DATA PART/POINT M3' 4 lOENT «S PREQUENCV RANOE • 4 - 2024 Hf 

THE SEGMENT START TIME WAS AT 23:12:07 000 

■ANOWIDTH • 7 0 Ht RECORD LENGTH • 13 0 SECONDS 


DELTAS 

24 S 


(c) Probes L8R2, L8RS 


LSR2 '’LSR8 * 77*^ IKP»I*. 0049 (PSIAI* 


FREQUENCY (Htl 


(d) Probes L8R2. L8RS 


PHASE ANGLE 
(DEGREES) 


FREQUENCY (Hi) 


FIGURE 1-9 (Continued) 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2, a = — 2, = 0, WAT2 = 60.5“/o 






FSE- NASA DATA STUDY 


DATA PART/POINT B43/4 lOENT 68 FREQUENCY NANQE • 4 - 2024 H< 

THE SEGMENT START TIME WAS AT 23; 1 2;07 000 

BANOYVIOTH • 7 S Ht RECORD LENGTH *13 0 SECONDS 


DELTAS 

24 S 


BYPASS 
0223 (34 81 


WAT2 
SO SH 


(•) Probes L8R3, L8R5 


'LSR3 "LiHS ■ 0099 (PSIAI^ 


FREQUENCY (Htl 


(f) Probes L8R3. L8R5 


phase angle 

lOEGREESI 


FREQUENCY (Hi) 


FIGURE 1-9 (Concluded) 

CROSS-SPECTRAL DENSITY PLOTS FOR 
= 2.2. a = — 2, /3 = 0, WAT2 = 60.5“/o 









SERIES VIII • NASA DATA STUDY 


DATA PART/POINT 1M/7 lOENT S6 PREQUENCV RANGE • f-12000 Hi 

THE SEGMENT START TIME WAS AT 20:22:12 000 

BANOWlOTH > 12.2 Hi RECORD LENGTH > 10 0 SECONDS 


BETA 


(a) Probes L8R2, L8R3 


'LSR2 ‘’LSR3’ «93S(KPi|f 0104 (PSIAI^ 


FREQUENCY IHi) 


(b) Probes L8R2 


L8R3 


phase angle 

(DEGREES) 


FREQUENCY (Htl 


FIGURE MO 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mq = 2.2, a = 0, 3 = 0 , WAT2 = 69.3«/c 






SERIES VIII • NASA DATA STUDY 


DATA PART/^INT 1M/7 lOENT ea TREQUENCV RANGE • a-12000 Hi 

THE SEGMENT START THK". WAS AT 20:22:12.000 

BANDWIDTH • 12.2 Hi RECORD LENGTH • 10.0 SECONDS 


(c) Probes L8R2. L8RS 


L8R2 “LSRS ' 2638 (KPi|2. ,0068 (PSIA|2 


FREQUENCY (Hi) 


(d) Probes L8R2. L8R5 


PHASE ANGLE 
(DEGREES! 


FREPUENCY (Hi) 


FIGURE 1-10 (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2. 0 = 0, 3 = 0, WAT2 = 69.3% 






SERIES VIII - NASA DATA STUDY 


DATA PART/POINT 1M/7 IDENT 66 FREQUENCY RANGE • 6-12000 Hi 

THE SEGMENT START TIME WAS AT 20 22:12 000 

BANOWlOTH • 12 2 Hi RECORD LENGTH • 10.0 SECONDS 


0ELTA3 
22 8 


BETA 


(•) Probes L8R3. L8R5 


L8R3 ’LSRS 


FREQUENCY (Hi) 


Probes L8R3, LSRS 


PHASE ANGLE 
(DEGREES) 


FREQUENCY IHl) 


FIGURE 1-10 (Concluded) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2, a = 0. 3=0, WAT2 = 69.3»/o 







FSCP - NASA DATA STUDY 


DATA AAHT/AOINT 413/12 lOINT «t FRCQUCNCV RANOt • 4 

THE SEQMCNT START TIME WAS AT 22^34:18 000 

SANDWtOTH ■ 7.S Ht RECORD LENGTH « 13 0 SECONDS 


2024 Ht 


WAT2 
8S 3K 


DELTAS 
22 S 


(a) Probas L8R2, L8R3 


<’LSR2 ’’LSRS 


FREOUENCV (Hll 


PHASE ANCLE 
(DEGREES) 


(b) Probes L8R2. L8R3 


’hase ancle 

(DEGREES) 


FREOUENCV (Hi) 


FIGURE Ml 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2, a = 0, 13 = 0 , WAT2 = 68.3«/o 
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FSCP - NASA DATA STUDY 



DATA PART/POINT 413/12 IDCNT 83 PRCQUfNCV KANQI • 4 - 2024 Ht 

THE StOMENT START T1MC WAS AT 22:34 IS 000 

BANDWIDTH • 7.S Ht RECORD LENGTH • 13.0 SECONDS 


ALPHA BETA RHO DELTAS BYPASS WATS CIW 

„ 0 -3 0 22 B 0.0 SB 3H -2S 0 


(c) Probes L8R2. L8RS 




PHASE ANGLE 
lOEGREESI 



FREQUENCY (Ht) 


FIGURE M1 (Continued) 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2, a = 0, 0 = 0 , WAT2 = 68.30/0 



F8CP - NASA DATA STUDY 



DATA PANT/POINT 413/12 lOENT. C9 FHEQUENCV RANOE • 4 - 2024 Hi 

THE SEGMENT START TIME WAS AT 22:34:1S 000 

BANOWlOTH ■ 7 9 Hi RECORD LENGTH ■ 13.0 SECONDS 


DELTAS 
22 B 


(•) Probes L8R3, L8R5 


FREQUENCY (Hi) 


(f) Probes L8R3, L8R5 


phase angle 

lOEOREES) 


FREQUENCY (Hi) 


FIGURE 1-11 (Concluded) 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2. a = 0, fl = 0, WAT2 = 68.3»/o 




FLIGHT - NASA DATA STUDY 


ORIGINAL PAGE IS 
OF POOR QUAUTK 


MACH 

2.21 


DATA FUOHT/ RUN 428/1 lOENT. 70 FREQUENCY RANGE • 4 — 2000 Hi 

THE SEGMENT START TIME WAS AT 08:09:88.870 

BANDWIDTH ■ 4.0 Ht RECORD LENGTH ■ 1.0 SECONDS 

ALPHA 8ETA ALT RHO DELTAS BYPASS WATS 

0.1 0.2 18823(84210) -2.2 22.9 0.0 73.0% 


Hz 



.190 


.143 


.0951 


(a) Probes - LI R3/L1R2 



.0475 


0.0 400 800 1200 1600 2000 

Frequency (Hz) 


Phase Angle 
(degrees) 


(b) Probes - LI R3/L1 R2 


1 

1 

- ■ ' 'h 

1 > 

L: ■ 
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1 » 

J, 
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0.0 400 800 1200 1600 2000 

Frequency (Hz) 


CIW 

-28.000 


FIGURE 1-12 

CROSS-SPECTRAL DENSITY PLOTS FOR 
IVIo-2.21, a = 0.1, /J = 0.2, V)/AT2 = 73.0% 
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FLIGHT - NASA DATA STUDY 


DATA FUQHT/ RUN 425/1 I06NT. 70 FREQUENCY RANGK • 4 — 2000 Hi 
THE SEGMENT START TIME WAS AT 0S:09:SS.S70 
8ANOWIOTH > 4.0 Hi RECORD LENGTH • 1.0 SECONDS 

MACH ALPHA BETA ALT RHO DELTAS BYPASS WAT2 

2.21 0.1 0.2 16B23(S4210) -2.2 22.9 0.0 73.0S 


G 


(AP, 


'2 "!l!5 , 10^ 


Hz 

{ kPa" 
I Hz 


4.75 


3.57 


2.38 


1.19 


(c) Probes - LI R5/L1R2 


0 . 0 . 


", i: 


®L1 RS ®L1R2 * 3 340 (KPi)3 .07025 (PSIA|2 




V .yv rV- ' — . 




0.0 400 


800 1200 
Frequency (Hz) 


1600 2000 


Phase Angle 
(degrees) 


(d) Probes - LI R5/L1 R2 



Frequency (Hz) 



FIGURE 1-12 (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.21, a = 0.1, (3 = 0.2, VVAT2 = 73.0% 


ciw 

-2S.OOO 
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MACH 

2.21 


t 


FLIGHT - NASA DATA STUDY 


DATA ruOHT/RUN 425/ 1 lOCNT. 70 MBOUENCY RANGE > 4 — 2000 Ht 
THE SEGMENT START TIME WAS AT 0S:09:SE.t70 
BANOWtOTH ■ 4.0 Hi RECORD LENGTH > 10 SECONDS 

ALPHA BETA ALT RHO OELTA3 BYPASS WAT2 

0.1 0.2 10523(542101 -2.2 22.9 0 0 73.0% 


(•) ProbM - L1R5/L1R3 



.0713 

i 



Hz 

.0475 

®L1R5«L1R3"3 ’’8(KP»)2 06552 (PSIAI* 

(— ) 

.0238 

i 

\hz / 

0.00 - 

^ .r-V- - __ - _ , _ 


0.0 400 800 1200 1600 2000 

Frequency (Hz) 


Phase Angle 
(degrees) 


(f) Probes - LI R5/L1R3 



Frequency (Hz) 


FIGURE 1-12 (Concluded) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.21, a = 0.1, 0 = 0.2, WAT2 * 73.0% 


ciw 

-25 000 
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SERIES VIII - NASA DATA STUDY 


DATA PART/POINT 227/7 IDENT 7fl EREQUENCV RANGE • •■12000 Ht 

the If OMENT start time VTAS at 20 27 47 000 

■ANOWIOTM • 12.2 Hi RECORD LENGTH • 10 0 SECONDS 


(a) Probes L5R2. L5R3 


FREQUENCY (Hit 


Probes L5R2. L5R3 


PHASE ANGLE 
(DEGREES) 


FREQUENCY (Hi) 


FIGURE 1-13 

CROSS-SPECTRAL DENSITY PLOTS FOR 
Mq = 2.5, a = 0, 3=0, WAT2 = 63.1»/o 







SERIES VIII • NASA DATA STUDY 


DATA PART AOINT 227/7 lOEMT 7t PREQUINCV NAMQC • 4 • 2024 Hi 

THE SEGMENT START TIME WAS AT 20 27 47 000 

BANDWIDTH • 12 2 Hi RECDRD lENGTH • 10 0 SECONDS 


DELTAS 
2S 0 


(c) Probes L5R2, L5R5 


FREQUENCY (Hi) 


Id) Probes L5R2. L5RS 


PHASE ANGLE 
DEGREESI 


FREQUENCY IHil 


FIGURE 1-13 (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.5. or = 0, 3=0, WAT2 = 63.1% 








SERIES VIII - NASA DATA STUDY 


DATA PART/AOINT J27/7 IDENT 7fl FREQUENCY RANGE >•- 12000 Mi 

THE SEGMENT START TIME WAS AT 20:27:47 000 

SANUWIOTH • 12.2 Hi RECORD LENGTH • 10 0 SECONDS 


WAT2 
S3 1% 


CIW 
-2B 0 


Probos LSR3, L5R5 


FREQUENCY (Hll 


(f) Probes LSR3, L5RS 


phase angle 

lOEOREESI 


FIGURE M3 (Concluded) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mn = 2.5. a = 0. 3 = 0, WAT2 = 63.1% 





FSCP - NASA DATA STUDY 


DATA PArtT/AOINV 46B/I lOENT 81 FUrOUENCY RANGE • 4 - 2024 Hi 

THE SEGMENT START TIME WAS AT 03:23:40.000 

SANOWlOTH • 7.S Hi RECORD LENGTH • 13.0 SECONDS 


OELTA3 BYPASS WAT2 

28 0 07B1 (121 01 82 8% 

(a) Probes L8R2, L8R3 


BETA 


L8R2 '>L8R3 * IREil' 


FREQUENCY IHlI 


(b) Probes L8R2, L8R3 


PHASE ANGLE 
(OEGREESI 


10000 12000 


FREQUENCY (Hi) 


FIGURE M4 

CROSS- SPECTRAL DENSITY PLOTS FOR 
Mo = 2.5, a = 0, 3 = 0, WAT2 = 62.8»/o 








FSCP - NASA DATA STUDY 


DATA PART/POIMT 468 '• lOENT 81 FREQUENCY RANGE > 4 ■ 2024 Mi 

THE SEGMENT START TIME WAS AT 03 23:40 000 

BANDWIDTH • 7.S Hi RECORD LENGTH • 13.0 SECONDS 


I DELTAS BYPASS WAT2 

I 28 0 07S1 (121 01 82 8% 

(c) Probes L8R2. L8R6 


ciw 
-28 0 


FREQUENCY (Hi) 


(d) Probes L8R2. L8R6 


PHASE ANGLE 
:0EGREESI 


180U0 20000 


FIGURE 1-14 (Continued) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.5, a = 0. B=0, WAT2 = 62.8% 
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FSCP - NASA DATA STUDY 


DATA PART/POINT 4(6^ S IOEN7 81 FRCQUENCV RANGE • 4 

THE SEGMENT START TIME WAS AT 03 23 40 000 

BANDWIDTH • 7.9 Hi RECDRO LENGTH • 13.0 SECONDS 


2024 


DELTA3 
26 0 


BYPASS 
0781 (121 01 


WAT2 
82 8 % 


CIW 
-26 0 


(e) Probes L8R3. L8R6 


1480IKPi|2, .00311 IPSIAI' 


FREQUENCY (Hi) 


(f) Probes L8R3, L8R6 


PHASE ANGLE 
(DEGREES) 


'8000 18000 20000 


FREOUENCY (Hi) 


FIGURE 1-14 (Concluded) 
CROSS-SPECTRAL DENSITY PLOTS FOR 
Mo = 2.5, a = 0, (3 = 0, WAT2 = 62.8«/o 
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